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Abstract 
 
Academic technology transfer highly depends on institutional and individual 
factors involving universities and researchers, which may have different attitudes towards 
entrepreneurship. Therefore, several different instruments have been used to modulate 
the behaviour of both actors. 
Since 2001, Portugal has been introducing several innovation public policies, 
fostering patent awareness and creating technology transfer offices at higher education 
institutions, in order to increase technology transfer from Academia to Industry. 
However, the benefits to universities and to economic development of these innovation 
policies are unclear if no international patent commercialization occurs.  
A few years later, several programs in technology commercialization emerged in 
Portugal, training academic researchers to develop businesses involving technologies, 
mostly protected through patents. Still, the impact of this kind of entrepreneurial 
education on the patent strategy followed by its participants remains to be clarified. Thus, 
this study aimed at evaluating the influence of this innovation public policies on 
university patenting in Portugal. Moreover, this dissertation evaluated whether the 
participation in a technology-based entrepreneurship training program (COHiTEC) may 
affect the outcome of patents by individual researchers. 
Our findings showed that the number of domestic patent applications and grants 
filed by public higher education institutions has increased from 2001 to 2015, 
highlighting the effect of the GAPI initiative (2001-2007) in university patenting. 
Conversely, public policies towards patent internationalization did not lead to a higher 
number of international applications, contributing to the creation of small-sized patent 
families. Portuguese higher education institutions present technology portfolios mostly 
composed by domestic patents, lagging behind American and other European universities 
in terms of international patent prosecution and commercialization. COHiTEC induced a 
significant increase of the patent family size among the inventors that participated in the 
program. In conclusion, training programs are suitable instruments to mitigate the 
drawbacks regarding internationalization and commercialization in the outcomes of 
public innovation policies. 
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Resumo 
 
 A transferência de tecnologia gerada pela Academia depende muito de fatores 
institucionais e individuais envolvendo universidades e investigadores, os quais podem 
ter diferentes atitudes em relação ao empreendedorismo. Portanto, diferentes 
instrumentos têm sido utilizados para modular o comportamento de ambos os atores. 
Desde 2001, Portugal implementou medidas de política de inovação que visaram 
a conscientização para o uso de patentes, bem como a criação de gabinetes de 
transferência de tecnologia em entidades de ensino superior para aumentar a transferência 
de tecnologia da Academia para a Indústria. No entanto, os benefícios para as 
universidades e o desenvolvimento económico destas políticas de inovação não são claros 
se não ocorrer a comercialização das patentes ao nível internacional. 
Por outro lado, vários programas de comercialização de tecnologias surgiram em 
Portugal, formando investigadores académicos para desenvolver negócios envolvendo 
tecnologias, principalmente protegidas por patentes. Ainda assim, o impacto desse tipo 
de educação empresarial na estratégia de patentes seguida pelos participantes precisa ser 
esclarecido. Assim, este estudo teve como objetivo avaliar a influência das medidas 
tomadas no âmbito das políticas de inovação no uso de patentes pelas universidades 
portuguesas. Além disso, esta dissertação avaliou se um programa de formação em 
empreendedorismo de base tecnológica (COHiTEC) poderia afetar o uso de patentes por 
parte dos investigadores. 
Os resultados mostraram que o número de pedidos e concessões de patentes 
nacionais a entidades públicas de ensino superior aumentou de 2001 a 2015, destacando 
o efeito da iniciativa GAPI (2001-2007) na patente universitária. Por outro lado, as 
medidas públicas para a internacionalização das patentes não levaram a um maior número 
de pedidos internacionais, contribuindo para a criação de famílias de patentes de pequena 
dimensão. As entidades de ensino superior portuguesas apresentam portfolios de 
tecnologias principalmente compostos por patentes nacionais, ficando atrás das 
universidades europeias e norte-americanas em termos de internacionalização e 
comercialização de patentes. O COHiTEC induziu um aumento significativo do tamanho 
da família de patentes entre os inventores que participaram do programa. Em conclusão, 
vii  
os programas de treino são instrumentos adequados para mitigar as dificuldades na 
internacionalização e comercialização dos resultados das políticas públicas de inovação. 
 
 
 
Palavras-chave: patentes universitárias, políticas de inovação, avaliação de políticas, 
formação em empreendedorismo de base tecnológica 
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Chapter 1 – Introduction 
 
Universities have been increasingly involved in technology transfer activities, in 
addition to their classical roles on education and research. Since the 1980 Bayh-Dole act 
in the U.S., many countries have been developing innovation policies to support 
entrepreneurial universities as drivers for economic growth. This paradigm shift is well 
described in foundational literature such as (Baldini, et al., 2015; Etzkowitz, et al., 2000; 
Mowery, et al., 2004) and in this context, intellectual property rights (IPR), specifically 
patents, have assumed a central role in universities benchmarking in terms of innovation 
and in technology transfer from academia to industry. 
Although the American universities have been experienced a long period of 
growth in patenting (Leydesdorff, et al., 2016) with a real impact in the economy 
(BIO&AUTM, 2017), the scenario in Europe is different. The discrepancies between the 
high R&D input and low innovation output observed in Sweden (Bitard, et al., 2008), 
also coined as the European paradox, has shed light on the difficulties regarding 
dissemination and exploitation of research results. In this sense, European countries have 
carried out legislative actions and invested in infrastructure for technology transfer at 
universities, including the training of staff from technology transfer offices (TTOs), and 
other initiatives and programs to promote patenting (Sellenthin, 2009; Siegel, et al., 
2007). Universities typically transfer technology by protecting their inventions through 
patents and then licensing to the industry. Due to the central role of patents in high-tech 
sectors such as biotechnology and computer technology, a big effort on technology 
development and protection has been made by countries aiming at increasing the weight 
of knowledge-intensive activities in their economy (Powell, et al., 2004). 
In Portugal, several governmental initiatives fostering innovation have been 
launched since 2001. The major innovation public policies ranged from increasing 
awareness on intellectual property rights (IPR), to founding TTOs and to supporting tech-
based and tech-enabled entrepreneurship. In this context, two major families of measures 
may be identified – training-oriented and patent funding. In terms of training, a network 
of Industrial Property Support Offices in 2001, known as GAPI, was created in 2001. The 
public financial support to the first edition of GAPI, GAPI 2.0, and GAPI 3 initiatives 
 2 
were 17,1 M€ (Osswald, et al., 2015), 1,8 M€ (COMPETE, 2012), and 1,0 M€ 
(COMPETE, 2013), respectively. Additionally, the establishment of Technology and 
Knowledge Transfer Offices (OTIC) in 2006 aimed at support the foundation of TTOs at 
higher education institutions. involving a public financial support of 4,6 M€ (MCTES, 
2010). Together, GAPI and OTIC were introduced to train staff and empower the use of 
IPR by Portuguese universities. On the other hand, two measures funding domestic and 
international patent applications were introduced - SIUPI (Incentive System for the use 
of Industrial Property) and LAIP (Patent Internationalization Incentive). SIUPI and LAIP 
were financed by public fund (1,9 M€ and 0,3 M€ respectively) (INPI, 2011) and were 
tailored to directly fund both domestic and international patent applications and 
maintenance fees. Moreover, Portuguese patent law exempt public institutions, including 
universities and polytechnic institutes, from all patent-related fees i.e. application, 
notification and maintenance fees. 
The success of technology transfer between Academia and Industry does not rely 
only on the institutions (i.e. universities) but also on the researchers, whose motivation 
towards entrepreneurial activities may be distinct (Moutinho, et al., 2007; Owen-Smith, 
et al., 2001). While higher education institutions may directly benefit from the public 
innovation measures presented above, researchers may find additional instruments in the 
national ecosystem. Although researchers interact with Universities, mostly through 
TTOs, training programs in technology commercialization such as COHiTEC, which 
provides knowledge and support the development of tech-based business using patent-
protected technologies.  
Despite the increasing research on university patenting, the number of studies 
addressing the use of domestic and international patent applications by universities is still 
scarce. Previous studies have focused on unveiling university patenting determinants in 
an international comparison (Fisch, et al., 2014) or different national contexts such as 
Belgium (Saragossi, et al., 2003), Germany (Tinnemann, et al., 2010), and Japan 
(Yamaguchi, et al., 2016). While the vast majority of the literature in this area mostly 
study American universities, it is critical to evaluate the effect of public innovation 
policies in Europe. The role of public funding on the patent filing and internationalization 
strategies followed by universities, in the context a moderate innovator country such as 
Portugal remains poorly studied. 
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To fill this gap, we evaluated the evolution of domestic and international patent 
applications and grants filed by both Portuguese universities and polytechnic institutes 
between 2001 and 2015. Using this data, we studied the impact of the governmental 
innovation measures on the university patenting. Moreover, the effect of COHiTEC in 
the use of patents by researchers was assessed in order to analyse the impact of this kind 
of innovation instrument on the internationalization and commercialization of university-
owned patents. 
The contribution of this dissertation is three-fold. First, a detailed characterization 
of the use of patents by Portuguese universities and polytechnic institutes between 2001 
and 2015 is provided. Second, the impact of the major innovation public policies on the 
university patenting was evaluated, comparing the application, granting, 
internationalization, and commercialization levels of Portuguese university-owned 
patents with other worldwide systems, discussing possible action points. Finally, 
COHiTEC was assessed as a case study of the potential effect of training programs in 
technology commercialization in the IPR awareness and strategy followed by researchers 
after the program.  
The outline of this dissertation is as follows: Chapter 2 presents a review of the 
prior literature on university patenting in the technology transfer context. In Chapter 3 we 
present the study framework, the methodology underlying datasets construction and 
followed statistical analysis. Results on the impact of public innovation measures in the 
Portuguese university patenting are presented in Chapter 4 together with the study of the 
use of patents by researchers that have enrolled in COHiTEC. In Chapter 5 results are 
discussed and Chapter 6 concludes this study and provides avenues for future research. 
   
 4 
Chapter 2 – A critical review of the literature 
 
2.1. Technology transfer in entrepreneurial universities context 
 
The rational underlying the public investment in basic Science and Research and 
Development (R&D) was explained in previous publications of Nelson (Nelson, 1959) 
and Arrow (Arrow, 1962), highlighting the imperfect appropriability problem faced by 
the inventors and demonstrating that the social return of R&D is higher than the private 
return.  
The introduction of the Bayh-Dole Act in 1980 in the U.S. led to significant 
changes in the management of intellectual property (IP) generated from government-
funded R&D. While the ownership of the IP funded by federal funds was previously 
assigned to the federal government, this act allowed universities and researchers to profit 
from inventions they made with public funded research. With the emergence of the Triple 
Helix model (Leydesdorff, et al., 1996), a “third mission” was assigned to the universities, 
involving the creation of new formats for the production, transfer and application of 
knowledge in the context of the Knowledge Society. Therefore, this triadic relationship 
has been promoting technological advances within the ecosystem formed by Academia, 
Government and Industry. In this sense, the entrepreneurial attitude of Universities has 
been stimulated (Siegel, et al., 2007), with TTOs facilitating the formation of new 
ventures based on the transfer of technology from the Academia (Markman, et al., 2005). 
Technology transfer has been defined as “the process of transferring scientific 
findings from one organization to another for the purpose of further development and 
commercialization […] typically includes: (i) identifying new technologies; (ii) 
protecting technologies through patents and copyrights; and (iii) Forming development 
and commercialization strategies such as marketing and licensing […] or creating new 
start-up companies based on the technology” by the Association of University 
Technology Managers (AUTM), which closely follows the definition presented in 
(Thursby, et al., 2002). This definition highlights the commercial purpose of IPR and the 
basilar role of invention disclosure in the technology transfer process. To achieve that, 
organizations may develop structures and strategies that support researchers in the 
patenting process. 
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The impact of institutional and researchers’ features in technology transfer have 
been intensively studied in the literature (Lissoni, et al., 2008; Moutinho, et al., 2007; 
Wu, et al., 2015). According to Owen-Smith and colleagues (2001), the institutional 
environment, namely the faculty involvement in the patent process and the researchers’ 
perception of the TTO and its staff quality, influences the university patenting and 
technology transfer. The organization of universities towards technology 
commercialization has been addressed by innovation policies since “key impediments to 
effective university technology transfer tend to be organizational in nature” (Siegel, et 
al., 2007). In fact, universities and researchers should be together in the technology 
transfer process as shown by Jensen and colleagues (2001), since the low technology 
readiness level (TRL) of the most technologies licensed by universities often requires the 
inventors’ involvement in the commercialization process. 
The attitude of researcher towards patenting depends on several factors. The 
scientific domain has an impact in university patenting as described by several authors. 
Jensen and colleagues (2001) found significant differences between the perception of 
physical and life scientists about patenting, what is in line with the results presented by 
Lissoni and colleagues (2008). Generally, academic researchers are mostly focused in 
publishing their scientific works rather than patenting (Agrawal, et al., 2002). In 2007, 
Moutinho and colleagues (2007) has published a study addressing the perception about 
the patenting process in the scientific activities of Portuguese academic researchers. This 
survey showed that researchers perceive low personal benefits in patenting, highlighting 
the lack of institutional structures to support them throughout the process. However, the 
positive effects of patenting on the quality and quantity of scientific communication have 
been described by several authors (Agrawal, et al., 2002; Azoulay, et al., 2007; Breschi, 
et al., 2007; Czarnitzki, et al., 2007). Moreover, Grimpe and colleagues (2009) described 
that Industry values more patents than scientific communications when evaluating 
collaborations and partnerships with Academia.  
The literature discussed above show: (i) how critical is patenting in the context of 
academic technology transfer; and (ii) how relevant is to motivate, educate and support 
individual researchers in IP protection processes and entrepreneurial activities. Due to the 
relevance that both organizational (universities) and individual (researchers) perspectives 
 6 
have in technology transfer, literature on university patenting and training programs in 
technology commercialization will be further reviewed.  
 
 
2.2.  University patenting 
 
According to the report published by Ocean Tomo, more than 80% of the 
companies’ value is associated to IP (Ocean Tomo, 2015). This aspect represents a shift 
since tangible assets were the most valuable component of the companies’ value prior to 
1990. Previous reports have suggested the increasing weight of IP in economic growth 
with IP-intensive industries accounted for 34,8% of U.S. gross domestic product in 2010 
(ESA and USPTO, 2012). Therefore, IP is at the heart of knowledge-based economies, 
acting as a driving force of global innovation and competitiveness (Carlaw, et al., 2006). 
As previously discussed, patents have been a central issue in the context the 
entrepreneurial universities and their benefits and costs for society are discussed in the 
foundational work of Mazzoleni and colleagues (1998). The literature clearly shows that 
the increasing interaction with the industry has prompted university patenting worldwide 
(Geuna, et al., 2006; Mowery, et al., 2001), although this attitude towards patent 
protection is stronger in the US than in Europe and Asia (Fisch, et al., 2014). In fact, the 
university patenting has been affected by national and local determinants as studied by 
several authors.  
 Saragossi and colleagues (2003) presented data on the university patenting in 
Belgium. The authors have evaluated the number of patent applications at EPO and 
described an increase of patenting activity by Belgian universities since 1990s. Two 
factors were identified: “new technological opportunities resulting from research 
activities related to the biotechnology sector” and “This higher propensity to patent is 
also due to more effective technology transfer offices.”. In this study, the use of patent 
metrics to evaluate universities’ productivity may be misleading since a considerable 
number of patents (30-75%), depending on the university, were filed with other 
institutions. 
In line with the previous study, Tinnemann and colleagues (2010) evaluated the 
use of patents by German public research organizations (PRO) between 1988 and 2006. 
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University-affiliated PROs were found to double the number of patent applications 
between mid-1990s and early 2000s, what correlates with significant national legal 
change that occurred in 2002. The authors have found that approximately 60% of the 
patent applications included in the study were internationalized through the Patent 
Cooperation Treaty (PCT), EPO filing with national priority or direct filing. In addition 
to the legal change, the authors highlight the key role of TTOs in university patenting by 
suggesting that “the increase in patent applications may be a reflection of the 
effectiveness of the TTOs and administrative structures, rather than increased 
inventiveness or productivity of researchers at universities or non-university PROs”.  
 Yamaguchi and colleagues (2016) have evaluated the strategy and the 
determinants underlying the use of PCT applications by Japanese universities. Data 
pointed that the number of PCT applications were positively influenced by the industry-
academia collaboration and faculty structure. The scientific field was also identified as a 
determinant of patenting activity with Science, Engineering, Medical Science, Dentistry 
and Pharmacy being the domains with higher number of patent filings. 
A large study addressed the number of patent filings with PCT application filed 
by the 300 leading universities worldwide, according to the Academic Ranking of World 
Universities (ARWU) in 2013, was carried out by Fisch and colleagues (2014). This study 
revealed US universities are filing more international patent applications (PCT) than 
Asian and European universities. Chinese universities presented a high number of patent 
applications but mostly domestic. The quantity of the universities’ publications and the 
technological focus in areas such as Chemistry and Mechanical Engineering were 
identified as determinants. 
University patenting is becoming more global with Asian nations contributing to 
a significant increase of patent applications in the U.S. (Leydesdorff, et al., 2016). 
According to this study, universities from China, Japan, South Korea, and Taiwan are 
filings patents at USPTO, contributing to the decline of US universities share from 70.1% 
to 57.5%. The data presented by Leydesdorff and colleagues highlights the relevance of 
university patent internationalization, namely in Electronical Engineering, and explain it 
as a consequence of “the broader transformation of universities to an entrepreneurial 
mode in which they play a more significant role in economic and social developments, 
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both on their own initiative and incentivized by national, regional and multinational 
actors”. 
Some authors have addressed the impact of changes in the university IPR 
regulations in Europe in patenting. Czarnitzki and colleagues (2016) analysed the effects 
of the Knowledge Creates Markets policy introduced in Germany in 2001, which “not 
only set up new infrastructure and subsidies to support technology transfer, but more 
fundamentally, it shifted the ownership rights of university-discovered inventions from 
individual researchers to the university.”. The data presented by the authors showed that 
did not significantly increased the formation of new university start-ups. A shift from 
firm-owned patents to university-owned patents was observed but with a negative 
balance. According to the authors “By displacing so many faculty-firm relationships, our 
evidence suggests the Knowledge Creates Markets reform likely decreased overall 
university technology transfer…”. Cultural and institutional contexts, namely the 
efficiency of TTOs, are pointed out as determinants in academic technology transfer. 
Baldini and colleagues (2015) reported and interesting finding – in the context of new 
innovation measures (IPR regulations and support mechanisms) some Italian universities 
granted with increased autonomy faced difficulties in managing IPR, waiting for the 
actions of the most prestigious institutions. Geuna and colleagues (2011) carried out a 
study to shed the light on the effects of the new IPR regulations in university patenting 
and in technology transfer in several European countries. Data showed that the number 
of university-owned patents significantly increase in 2000’s, likely due to creation and 
training of TTOs. Although the authors discussed that more time is still required to 
evaluate the impact of the changes in IPR regulations, the benefits of university patent 
ownership to the economy still needs to be confirmed. Overall, the literature has been 
finding that the innovation measures is promoting university patenting but seems to fail 
at supporting technology transfer and commercialization. 
 Although patents are a legal instrument with a commercial purpose, universities 
may perceive patents as another indicator of output (Leydesdorff, et al., 2016). As 
suggested by Cartaxo and colleagues (2012), patents can be described as “intermediate 
outcomes” while technology licensing contracts and technology-based start-ups “final 
outcomes”. Therefore, the governmental measures towards academic entrepreneurship 
seems to be stopping at patenting, not producing positive effects in the last, but not the 
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least, commercialization as demonstrated by Thursby and colleagues (2002), where 
increased in invention disclosure and patent applications was not accompanied by 
increased commercialization, and Giummo (2010) reporting that just a small fraction of 
university-owned patents generates most of the revenue.  
Based on the above arguments, a study aiming at assessing whether the 
Portuguese innovation public policies followed since 2001 had a real impact on the use 
of patents to protect university-based technologies is required. 
 
 
2.3. Training programs in technology transfer 
 
Transforming scientific advances in knowledge-based business is a challenging 
process that encompasses several difficulties, as summarized by Kotha and colleagues 
(2014). Although a considerable part of those difficulties is related to IP protection, the 
process of commercializing IP is also challenging, namely when considering that in 
Europe, 85% of the total income generated by inventions derives from only 10% of 
universities (European Comission, 2012). In particular, a previous analysis of “Agência 
Nacional de Inovação” showed a gap between the prestigious research and the small 
industry operating in the healthcare sector in Portugal (CCDR-N, 2014), highlighting the 
national difficulty in translating knowledge in this field. 
The difficulties in the process of valuing knowledge are not exclusively related to 
protecting but also in commercializing IP. At the transition between Academia and 
Industry often exist the “valley of death”, which is an institutional, financial and skill gap 
between these two important players (Markham, et al., 2002). There are various strategies 
that aim at bridging the valley of death, providing results to support the transition from 
emerging technologies to new market-driven business (Barr, et al., 2009). Among those 
strategies, the training programs in technology commercialization occupy a central 
position in promoting science-based ventures (Vilarinho, 2015). The positive effect of 
these programs, also named Venture Creation Programs, have “practical benefits of 
combining entrepreneurship education and technology transfer activities, such as 
increased value creation through not only new firms, but also an entrepreneurially 
equipped graduate population”, as written in (Lackéus, et al., 2015). Additionally, the 
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systemic review published by Pittaway and colleagues (2007) has shown that despite the 
different themes with entrepreneurship education these kind of programs “had an impact 
on student propensity and intentionality.” 
In Portugal, there are several training programs addressing different types of 
technology and applications such as COHiTEC, Lisbon Challenge, and Startup Braga 
(Teixeira, 2016). COHiTEC is a nationwide, free training program in technology 
commercialization, which was created in 2004 by COTEC Portugal, a private association 
with interest in fostering innovation. COHiTEC was inspired by the American program 
TEC from the HiTEC Center of the North Carolina State University, described in (Barr, 
et al., 2009). These programs are built on Technology, Education and Commercialization 
(TEC) algorithms that “provides information and decision analysis tools to find, assess, 
and commercialize technologies”, namely in the context of high technology start-ups.  
Due to the role of individual researchers in the technology transfer process and 
the positive effects of training programs in the attitude of researchers towards 
entrepreneurial activities described in the literature, this master thesis also evaluated the 
impact of COHiTEC in the use of patents by academic participants.  
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Chapter 3 – Methodology 
 
3.1. Study framework 
 
The effect of Portuguese public policies in university patenting was analysed from 
both university, as an institution, and individual researchers’ perspectives since together 
they are critical for successful technology transfer between Academia and Industry. In 
this sense, this master thesis was organized in two sub-studies to address both 
perspectives. 
In the first sub-study, the impact of public innovation measures in the use of 
patents by Portuguese universities and polytechnic institutes was evaluated. In this study, 
both types of higher education institutions will be designated by universities to simplify, 
with exception of chapter 4.1, where patent portfolios of universities and polytechnic 
institutes are presented. This sub-study was planned according to the framework 
presented in Figure 1, pursuing the question of how Government policies affect patenting 
strategies of universities. In particular, the evolution of both domestic and international 
patenting by Portuguese universities and polytechnic institutes was assessed looking at 
the effect of national funding for patent internationalization and fee-free patent law. In 
this sense, the patent portfolios from 28 public Portuguese universities and polytechnic 
institutes were evaluated using a two-stage approach, namely a database study followed 
by a survey to 26 TTOs with at least one patent application in their portfolio.  
 
 
Figure 1 – Study framework 
 
In the second sub-study, the hypothesis that training programs in technology 
commercialization impact the use of patents by researchers was evaluated. This question 
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was raised by the results of the first sub-study. Data on university patent families’ 
commercialization and use in training programs was obtained from the survey to TTOs.  
International Patent Classification (IPC) of all university patent applications were 
assessed to evaluate universities technological specialization in order to select the most 
appropriate technological program to test the hypothesis. Data on IPC was also grouped 
by region as follows: (i) North: I. P. Bragança, I. P. Cávado e do Ave, I. P. Porto, I. P. 
Viana do Castelo, Univ. Católica, Univ. Minho, Univ. Porto, and Univ. Trás-os-Montes 
e Alto Douro; (ii) Centre: I. P. Coimbra, I. P. Guarda, I. P. Leiria, I. P. Tomar, I. Sup. P. 
Viseu, Univ. Aveiro, Univ. Beira Interior, and Univ. Coimbra; (iii) South: I. P. Beja, I. P. 
Santarém, I. P. Setúbal, I. Sup. Eng. Lisboa, Univ. Algarve, Univ. Évora, Univ. Lisboa, 
and Univ. Nova de Lisboa. It is important to clarify that in the second sub-study, all patent 
applications including domestic and international applications and in co-ownership with 
non-public institutions that were publicly available on June 22th 2017 were analysed. 
The rational underlying the choosing of COHiTEC as a case study was justified 
by the following arguments: (i) it is a tech-based national training programs in technology 
commercialization, (ii) participants must have a patent protected or protectable 
technology, and does not depend on the quality of TTOs, (iii) has a track record of 14 
years, with data publicly available, (iv) it is open to a wide range of technologies and to 
all the universities evaluated in this dissertation, and (v) includes a period of training in 
business development with a final presentation of the business plan to real investors. 
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3.2. Data collection 
 
Patent data was retrieved from the EPO Worldwide Patent Statistical Database 
(PATSTAT) and cross-checked with the INPI’s database. Data was filtered for the 
Portuguese universities and polytechnic institutes-owned patents filed since 1st January 
2001, the year of foundation of the bases of current TTOs in Portugal. The last filing date 
included is 30th October 2015 due to delay of updating the database. For the sake of 
comparability, we have considered only the patents that have been applied for at the 
Portuguese national patent office (INPI), excluding the provisional patent applications. 
This study only included patent applications from Portuguese higher education 
institutions without co-ownership with private institutions and with a Portuguese filing 
date to fulfil patent fees exemption criteria. Patent data was organized and treated at 
family level. According to the European Patent Office (EPO) a patent family is “a 
collection of patent applications covering the same or similar technical content. […] 
related to each other through priority claims.” (EPO, 2017). Utility models were not 
considered and duplicates were eliminated. 
To collect additional information, it was necessary to contact TTOs directly due 
to the fact that data on patent commercialization is not publicly available. Thus, TTOs 
were contacted by email and by phone from 1st of May to 30th of June of 2017 and 
requested to: (i) validate the patent families included in this study according to the criteria 
previously presented, (ii) indicate which of the patents included in the sub-study 1 are 
commercialized and (iii) if the patents were used in training programs in technology 
commercialization. From the 26 TTOs contacted, 18 have collaborated in this study, 
which allowed us to obtain data on the commercialization status of 90% of the patent 
families included in this study. Sixteen TTOs delivered detailed information, 2 limited 
the information provided to aggregate data due to confidentiality issues and 8 TTOs did 
not answer to our survey. Thus, detailed and simultaneous data on the commercialization 
status and the use of university patent families in training programs was just provided for 
442 patent families (52%).  
In order to evaluate the effect of innovation policies at individual level, the list of 
researchers that have participated in the COHiTEC’s editions from 2005 to 2010 was 
collected. Although this data is publicly available on the COHITEC’s official website 
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(COTEC, 2017), the organization team of the training program was requested to confirm 
it to guarantee the quality of the information. The period of analysis was defined between 
2005 and 2010 because, for sake of comparability, a similar time span of 6 years before 
and after the participation in COHiTEC was used to normalize the data that is publicly 
available. Patent data was retrieved from PATSTAT filtering for COHiTEC participants’ 
names as inventors. In detail, data on patent priority filings, total number of patent 
applications and the average patent family size were collected for 6 years before and after 
the participation of the academic researcher in COHiTEC. 
 
 
 
3.3. Statistical analysis 
 
Descriptive statistics were carried out to express university patenting in the 
framework of both sub-studies 1 and 2. To further evaluate the differences suggested by 
descriptive statistics, statistical analysis was carried out using SPSS Statistics version 24 
(IBM). Statistical significance was considered at p < 0,05.  
In the sub-study 1, we analysed the following variables: domestic (PT) 
applications, domestic (PT) grants, PT patent grant/application ratio, international 
applications, international grants, internationalization ratio, average patent family size, 
and number of patent families in commercialization. In detail, (i) PT patent 
grant/application ratio is the ratio between granted patents in the year n and the number 
of applications in the year n-2; and (ii) the internationalization ratio is the ratio between 
the number of international applications in the year n and the number of domestic 
applications in the year n-1. Mann Whitney U test was used for comparing the differences 
in domestic and international patenting, namely in the presence of public innovation 
policy incentives (GAPI, OTIC, SIUPI, and LAIP). This non-parametric test was used 
due to the non-normal distribution of the analysed data. Pearson’s chi-square test was 
performed to determine whether there is an association between the use of university 
patent families in a training program and its commercialization status. 
In the sub-study 2, the following variables were analysed at researcher level: 
number of patent priority filings, total number of patent applications, and average patent 
family size as inventor. Wilcoxon test was used to compare the values before vs during 
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and after the participation in COHiTEC (paired data) to evaluate the effect of COHiTEC 
in these variables. Histograms were plot for each variable and its symmetry was 
confirmed, since Wilcoxon test requires data with symmetric frequency distribution. 
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Chapter 4 – Empirical results 
 
4.1. Portuguese Universities’ patents portfolios 
 
The overall number of patent families with Portuguese priority date filed by 
Portuguese universities and polytechnic institutes included in this study are summarized 
in Table 1. From the 28 higher education institutions, 13 were universities while 15 were 
polytechnic institutes. The institutions in our sample filed 852 Portuguese patent 
applications from 1st January 2001 to 30th October 2015 as a single applicant or in co-
ownership with other public institutions. Our findings indicate that 74% of the patent 
filings were done by the top 5 higher education institutions as applicants, all universities. 
A similar pattern was observed for number of domestic patent grants, international 
applications and grants, and the number of commercialized patents. Polytechnic institutes 
presented low patenting intensity, with exception of the “Instituto Politécnico de Leiria”, 
which was the 6th higher education entity according to the number of patent applications.  
In total, our findings showed that between 2001 and 2015 the Portuguese 
Universities were granted 60% of their domestic patent applications, international routes 
were followed in 24% of domestic filings with a success rate of 18%, constituting patent 
families with an average size of 1,43. In terms of commercialization, 13% of Portuguese 
patents granted to Universities were licensed or are being explored for commercial uses, 
according to the survey sent to TTOs.  
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Table 1 – Patent portfolio of Portuguese universities and polytechnic institutes with filing date between 1st January 2001 and 30th October 2015. 
Entity PT applications PT grants 
International 
applications 
International 
grants 
Average 
family size 
Commercialized 
patents 
Instituto Politécnico de Portalegre 0 0 0 0 - 0 
Univ. Madeira 0 0 0 0 - 0 
Instituto Superior Politécnico de Viseu 1 0 0 0 1,00 1 
Instituto Politécnico de Santarém 2 0 0 0 1,00 NA 
Instituto Politécnico de Tomar 2 1 1 0 1,00 0 
Instituto Politécnico de Beja 2 1 0 0 1,00 0 
Instituto Politécnico de Castelo Branco 2 2 0 0 1,00 0 
Instituto Politécnico de Coimbra 3 1 1 0 1,00 NA 
Instituto Politécnico de Viana do Castelo 3 0 0 0 1,00 NA 
Instituto Politécnico do Cávado e do Ave 3 1 0 0 1,00 NA 
Instituto Politécnico do Porto 5 2 1 0 1,00 0 
Instituto Politécnico da Guarda 6 0 0 0 1,00 0 
Instituto Politécnico de Bragança 6 3 0 0 1,00 NA 
Univ. Católica 6 3 3 0 1,33 NA 
Univ. Açores 7 5 0 0 1,00 NA 
Instituto Politécnico de Lisboa 11 8 2 1 1,09 0 
Instituto Politécnico de Setúbal 12 6 2 1 1,08 NA 
Univ. Coimbra 15 10 7 1 2,20 2 
Univ. Évora 15 14 2 1 1,67 1 
Univ. Beira Interior 31 11 2 0 1,03 0 
Univ. Trás-os-Montes e Alto Douro 40 19 14 1 1,40 1 
Univ. Algarve 47 30 2 1 1,04 1 
Instituto Politécnico de Leiria 49 19 7 3 1,18 1 
Univ. Nova de Lisboa 50 25 19 6 2,14 8$ 
Univ. Porto 57 45 32 5 1,61 15 
Univ. Minho 116 84 45 10 1,78 28 
Univ. Aveiro 122 57 35 1 1,22 4 
Univ. Lisboa 284 194 45 9 1,21 6* 
        Sum 897 541 220 40 ----- 68 
Co-ownership correction 45 26 13 2 ----- 2 
TOTAL 852 515 207 38 ----- 66 
Average (Standard deviation) ----- ----- ----- ----- 1,43 (±1,56) ----- 
$ Patents in co-ownership with companies may be included since the TTO did not provided detailed information on licensing., * Number of commercialized patents since 
2010, NA = Not answered.	
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4.2. The impact of Portuguese innovation policy on domestic university 
patenting 
 
Several initiatives on intellectual property awareness and protection have been 
carried out in Portugal since 2001, involving both universities and polytechnic institutes. 
The most relevant initiatives on IP involving financial support and in the framework of 
public policies were: 1) GAPI (training in IP), 2) OTIC (creation of TTOs at universities), 
3) SIUPI (patent filing) and 4) LAIP (patent internationalization). Moreover, the 
Portuguese patent law exempts public institutions, including universities, from patent-
related fees. In order to understand the impact of these public policies on the university 
patenting, we evaluated the evolution of both domestic and international patent filings 
and grants as outputs of these financial incentives. 
The study was based on a sample of 852 patents in the period 2001-2015, filed by 
universities eligible to patent-fee exemption. Overall, the number of patent applications 
and grants filed by universities in Portugal increased in this period. As illustrated in 
Figure 2, the maximum number of filings occurred in 2008 for both universities and total 
patent applications filed with the INPI. After 2008, the number of patent filings done by 
universities registered a relatively flat rate of about 50-60 applications/year. Although the 
evolution of total patent applications and applications filed by universities has been 
similar, universities reached a new plateau of applications/year after 2008, which 
constitutes an increase of 150-200% in comparison to values registered in the period 
2001-2004. 
Since GAPI and GAPI 2.0 specially addressed the promotion and development of 
skills in IP rights, the hypothesis that both GAPI initiatives affected the evolution of 
patent applications filed by universities with the INPI was tested. GAPI 3 was not 
included because it was designed to encourage entrepreneurship not necessarily based on 
IP, and the effects on the studied outputs of this recent initiative are difficult to assess. 
Our results showed that GAPI initiatives, in general, had no effect on total domestic patent 
applications (p=0,327) although GAPI has been in place in 10 out of the 15 years 
analysed. The first edition of GAPI (2001-2007) presented a tendency for a positive effect 
on the number of patent applications (p=0,064), but it was only significant if this 
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initiative’s duration has been limited to 2006 (p=0,013). GAPI 2.0 (2009-2011) alone did 
not lead to significant changes in this outcome (p=0,248). 
 
 
Figure 2 - Development of Portuguese university-owned and total number of domestic patent filings and 
grants from 2001 to 2015. Percentage values represent the PT patent grant/application ratio. Provisional 
patent applications, introduced in 2008, were not included since detailed data is not publicly available. * 
Data only available for patents filed until October 30th 2015. 
 
 
The role of these Portuguese public policies in patent granting was also assessed. 
Considering that the average time from patent application with the INPI to grant is 
estimated at 28 months, a delay of 2 years was considered in the analysis of the effect of 
public policies on patent granting. From 2005 to 2008, the OTIC program promoted the 
formation of TTOs at universities with the objective of improving patenting and 
technology transfer activities. Therefore, the effect of GAPI and OTIC on the number of 
patents granted to universities in Portugal was evaluated from 2001 to 2015. Since the 
number of patent grants depends on the number of patent applications, the ratio between 
granted patents in the year n and the number of applications in the year n-2 was calculated. 
The statistical analysis revealed that OTIC program promoted a significant increase of 
the number of patents granted to universities (p=0,005) but did not lead to higher PT 
patent grant/application ratio (p=0,604). Conversely, the years under the influence of the 
first edition of GAPI (2003-2009) presented a tendency to increased PT patent 
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grant/application ratios (p=0,079) while patent granting volume was not affected by 
GAPI initiatives. During the almost 15 years assessed in this study, 515 domestic patents 
were granted to Portuguese universities, constituting a granting rate of 60%. 
 
 
 
4.3. The role of public financial support to the internationalization of 
universities’ patent portfolios 
 
Considering the Portuguese market size for the most of the technologies covered 
by the patent applications, patent internationalization constitutes a critical step since it 
offers the opportunity of expanding the monopoly to other territories. The decision to 
internationalize a patent application must occur until 12 months after the priority date and 
it likely depends on several factors such as the technology readiness level, the commercial 
interest and the existence of public policies supporting the internationalization fees. 
In this study, the number of international applications was determined accounting 
Portuguese priority filings that followed international routes (PCT applications, EPO 
filing with national priority and direct filing under the Paris Convention). Overall, 
Portuguese Universities presented an internationalization rate of about 24%, following 
international routes in 207 out of 852 priority filings. As illustrated in Figure 3, a similar 
evolution was found for domestic and international patent applications. As expected, the 
maximum volume of international applications occurred in 2009, one year later that the 
peak observed for the domestic filings in 2008. 
From 2001 to 2015, two major initiatives focusing patent internationalization 
were in place: SIUPI and LAIP. Both supported European and PCT patent applications 
fees but SIUPI also supported the maintenance fees of patents granted less than 2 years 
ago. The list of project applications to LAIP is presented in Tables A1 and A2 (in annex). 
In the case of SIUPI, aggregated data between 2001 and 2006 was found publicly 
available at INPI (2007). The analysis followed the same methodology used for domestic 
patents, addressing the evolution of the number of university patent families with 
international applications from 2001 to 2015. The ratio between the number of 
international applications in the year n and the number of domestic applications in the 
year n-1, named internationalization ratio, was also determined. Our results showed that 
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together SIUPI and LAIP did not have an effect on the number international applications 
filed by Portuguese universities (p=0,224) but the single analysis of LAIP revealed a 
significant increase of the internationalization intensity (p=0,041). However, no major 
differences were found regarding the internationalization ratio, which normalizes the 
international applications by the domestic patent applications. 
 
 
Figure 3 – The evolution of domestic and international patent applications in the context of SIUPI and 
LAIP initiatives. Percentages represent the internationalization ratio. * Data was just available for patents 
filed until October 30th 2015. 
 
Patent internationalization is expected to originate larger patent families due to 
the patent applications in foreign territories using the Portuguese priority filing. 
Therefore, patent family size was evaluated as an output of the public initiatives 
promoting patent internationalization, namely LAIP. In Figure 4, the distribution of 
family sizes of international patent applications either supported or not by LAIP is 
presented. Our findings show that LAIP promoted small-sized patent families mostly 
constituted by the domestic filing and the PCT application. Importantly, patent families 
under the scope of LAIP were significantly smaller than the patent families not supported 
by this initiative (p<0,001). Moreover, bigger patent families were registered until 2007 
(p<0,001). 
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Figure 4 - Distribution of Portuguese university-owned patent families according to their size and financial 
support through LAIP. 
 
  
 Since patent rights are territorial, the internationalization success can be measured 
by the number university patent families with international grants. In this study, 
international patents granted to Portuguese universities were counted when at least one 
patent was granted in a foreign territory per patent family with Portuguese priority. In 
Figure 5, the development of patent families with international grants is presented 
considering just the first international grant that occurred. In general, 18% of university 
patent families with international patent applications were granted, showing a positive 
evolution since 2007. From the 207 university patent families with international 
applications, 10 were filed under the Paris Convention (direct filing) and 3 out of these 
10 were granted. 
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Figure 5 – Evolution of university patent families with international grants from 2001 to 2015. * Data only 
available for patents filed until October 30th 2015. 
 
 
 
4.4. The effect of a training program in the use of patents by individual 
researchers 
 
 The analysis of the detailed data provided by the Portuguese universities’ TTOs 
showed that the vast majority of university patent families were neither used in training 
programs nor were commercialized (Table 2). Interestingly, the statistical analysis 
showed a significant association between the involvement of university patent families in 
training programs and their commercialization status (Pearson’s chi-square = 38,398; 
p<0,001). Thus, the university patent families exploited in training programs presented 
an increased proportion of commercialization (41% vs 9%). 
 
Table 2 – Cross tabulation of university patent families according to their commercialization status and 
involvement in a training program 
  Training program 
  No Yes Total 
Commercialization 
No 366 24 390 
Yes 35 17 52 
 Total 401 41 442 
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The selection of a training program as a case study was preceded by the evaluation 
of technological specialization of Portuguese universities. The analysis of the IPCs of 
total patent applications publicly available until June 22th 2017 revealed that the top 3 
scientific domains addressed by Portuguese universities have been healthcare, sensors, 
and biotechnology (Figure 6). In detail, the top 3 IPCS were A61K (preparations for 
medical, dental, or toilet purposes), G01N (investigating or analysing materials by 
determining their chemical or physical properties), and C12N (microorganisms or 
enzymes; compositions thereof). Results also seem to indicate a certain level of regional 
specialization. As examples, the universities in the North of Portugal presented increased 
prevalence in patent applications related to biotechnology (C12N and C12Q) and textiles 
treatment (D06M) while the Centre region filed more patents related with building 
materials and ceramics (C04B) and transmission system (H04B). 
 
 
Figure 6 – Distribution of Portuguese university patent applications by their technological domain (IPC 
classification) and region. 
 
Considering the difficulties of Portuguese universities at internationalizing and 
commercializing their patents, this study analysed the impact of COHiTEC, a national 
training program open to all the universities included in this study and to the technological 
domains addressed by university patents. The rational underlying the selection of 
COHiTEC as a case study to evaluate the effect of an innovation instrument in the 
researchers’ perspective was previously explained in more detail. 
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From the 210 researchers that have participated in COHITEC between 2005 and 
2010, 97% were affiliated to higher education institutions or public research institutes. 
Our data showed that 44 researchers had, at least, one patent application 6 years before 
enrolling in COHiTEC while 57 researchers filed patents during and 6 years after the 
starting date of the training program. However, the vast majority (73%) of the participants 
do not have nor file patents after their participation in COHiTEC. 
In Table 3, aggregated data regarding the total number of priority filings, total 
number of patents, and average patent family size for both periods of time (6 years before 
and 6 years after the participation in COHiTEC) are presented.  
 
Table 3 – Descriptive statistics and analysis regarding the effect of COHiTEC in the use of patents by 
academic participants. 
Variables Min. Máx. Mean S.D. 
Significance 
(Wilcoxon test) 
Priority filings before COHiTEC 0 5 0,343 0,895 
p=0.191 
Priority filings during and post-COHiTEC 0 15 0,548 1,643 
Total patents before COHiTEC 0 34 1,121 4,221 
p=0.275 
Total patents during and post-COHiTEC 0 64 2,345 8,541 
Average patent family size before COHiTEC 0 11 0,553 1,681 
p=0.029 
Average patent family size during and post-COHiTEC 0 28 1,024 2,806 
 
The number of patents with participants as inventors was found to be variable, as 
illustrated by the high standard deviation values obtained. Wilcoxon test showed that the 
average patent family size was significantly higher during and 6 years after COHiTEC 
when compared to the period of 6 years before the participation of researchers in the 
program. No significant effect of COHiTEC was found in the total number of priority 
filings and total number of patents filed by researchers.  
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Chapter 5 – Discussion 
 
Since 2001, Portugal has been introducing innovation public policies to promote 
the development of knowledge-based economy. In this context, intellectual property, in 
particular patents, has a critical role at protecting technologies from unfair competition 
by granting to the patent’s applicants the exclusive right of using it for commercial 
purposes. Therefore, the use of patents by higher education institutions has been 
encouraged as a tool to support technology transfer to industry and tech-based 
entrepreneurship through innovation public policies. 
 In Portugal, the most relevant measures were GAPI (network of Industrial 
Property Support Offices), OTIC (Technology and Knowledge Transfer Offices), SIUPI 
(Incentive System for the use of Industrial Property) and LAIP (Patent 
Internationalization Incentive). GAPI had three editions (2001-2007, 2009-2011, and 
2013-2015) and aimed at promoting and supporting the use of intellectual property rights. 
Additionally, Portuguese patent law exempt national public institutions, including 
universities and polytechnic institutes, from patent-related fees. Since Portuguese 
universities have been addressed by those measures, it is of utmost importance to evaluate 
their effect on university patenting. 
This study assessed 852 patents filed by 28 Portuguese universities and 
polytechnic institutes, as single applicants or in co-ownership with other public 
institutions, from January 2001 to October 2015. Our findings showed that the first 
edition of GAPI was the initiative involving public funding that had greater effect on 
university patenting, leading to an increased number of domestic patent applications. This 
comes with no surprise, as it was the first initiative to institutionalize IP and technology 
commercialization teams in Portuguese higher education institutions. However, the effect 
was already observable by the end of 2006, suggesting that this initiative could have been 
phased out a year earlier. In terms of patent granting, two major factors were expected to 
be involved: the number of patent applications in the previous years and the proficiency 
level of staff involved in patenting. Although university TTOs’ foundation was mostly 
supported by the OTIC program, and OTIC had a positive effect on the number of 
domestic patents granted to Portuguese universities, previous patent applications are the 
key determinant since no significant effect was observed when the number of granted 
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patents was normalized by the number of patent applications filed two years before 
(average grant time in Portugal is 28 months). Overall, Portuguese universities filed three 
times more domestic patent applications in 2015 than in 2001. 
Universities have an important role in the Portuguese patent system. The 
acceleration in the total number of domestic patent applications observed in 2006 and 
2007 was driven by Portuguese higher education institutions according to the reports of 
the Portuguese patent office (INPI, 2007; INPI, 2008). Moreover, the patent grant rate of 
Portuguese universities with INPI is 60%, which is substantially higher than the overall 
grant percentage in Portugal – about 40% since 2013 (INPI, 2016). Those facts may be 
explained by the foundation of TTOs in most Portuguese universities and polytechnic 
institutes, which was supported by the OTIC program. This finding is in line with the 
literature that reports that the existence and efficiency of TTOs are positive determinants 
on the university patenting (Cartaxo, et al., 2012; Owen-Smith, et al., 2001; Saragossi, et 
al., 2003). 
The evolution of university patenting in Portugal may also be influenced by the 
macroeconomic environment. After university-owned patent filing reached its maximum 
value in 2008, the number of both applications and granting has decreased and stabilized 
since 2011. A similar scenario was found for the total number of patent applications in 
INPI for the same period of time. The provisional patent application route was introduced 
in Portugal in 2008, leading to an increase of the total the number of applications (INPI, 
2016). According to INPI’s data provisional patents represent 63% of patent applications 
but the total number of applications and conversions has been steady at about 300 per 
year.  
This deceleration in patenting observed in Portugal since 2011 is likely related to 
budget restraints and lack of financial tools to support intellectual property protection 
observed during Portuguese financial crisis of the last decade (OECD, 2017). Difficulties 
in funding for R&D activities and technology-based business development were reported 
by the Portuguese national science foundation (FCT, 2013). In this sense, it is also 
important to refer that most of the higher education institutions are funded in more than 
90% by public means (Rosa, et al., 2009). It is known that R&D budget has a direct effect 
on university patenting as studied for European universities (Acosta, et al., 2009). The 
gross domestic expenditure on R&D (GERD) as a percentage of GDP in Portugal has 
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been decreasing since 2009 (1,58), reaching the value of 1,28 in 2015 (OECD, 2017). 
This descent trajectory mirrors the one of Spain (1,22 in 2015) but is the opposite 
direction of the evolution of other moderate (e.g. Czech Republic, 1,95 in 2015) and 
strong innovator countries according to the European Innovation Scoreboard 2016 
(European Comission, 2017) such as Belgium and Ireland, which registered GERD in 
2015 of 2,45 and 1,51, respectively. 
Research on university patenting has been increasing over the last years but 
specific studies regarding patent filing strategies are scarce (Fisch, et al., 2014; Saragossi, 
et al., 2003; Yamaguchi, et al., 2016). The use of international routes such as PCT, EP or 
direct filings under the Paris Convention by the Portuguese universities was observed in 
24% of the domestic patent application. This value is still lower than the average 
percentage of university patents that follow international routes described by other 
authors in Germany (Tinnemann, et al., 2010) and in the U.S. (Fisch, et al., 2014). 
German universities and public research organizations internationalized 60% of their 
patent applications between 1988 and 2006 through PCT (40%) or direct filings at the 
EPO (10%) or other territories (10%) (Tinnemann, et al., 2010). Fisch and colleagues 
have found that the number of PCT applications accounted for 18% of all universities 
patent applications in a study involving universities from China, Europe, Japan, South 
Korea and the U.S.. Nevertheless, if the authors have accounted for the use of other 
international filing routes such as direct via national priority filing or EPO filing, an 
internationalization rate of above 50% would be found using the detailed data provided 
for the top 25 universities of the ARWU ranking. Importantly, the group of universities 
studied by Fisch and colleagues among the top 25 PCT applicants worldwide included 
mostly American (16) and Japanese (4) universities, suggesting that the lack of patent 
internationalization is a question in Europe. The same study has also reported very low 
levels of patent internationalization (<5%) in Chinese universities, presenting an average 
patent family size of 1,3. Our data showed that Portuguese universities and polytechnic 
institutes have patent families with a small average size (1,4), in which domestic patents 
have a weight similar to the Chinese universities selected in ARWU ranking top 300. 
Overall, the Portuguese universities have been investing in domestic patents but lagging 
on their internationalization when compared to university patenting worldwide. 
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In order to promote patent internationalization, Portugal has introduced 
innovation public policies. The best performance in terms of international patent filing 
by Portuguese universities was registered in 2009 with 46 applications through PCT, EP 
or direct filing. According to our results, university-owned patents internationalization 
was not affected neither by SIUPI and LAIP. Thus, that finding is likely explained by the 
historical maximum of 117 patent applications at the Portuguese office in 2008. Although 
LAIP has led to a significant increase in the number of international applications, it 
generated smaller patent families, mostly constituted by a Portuguese patent and PCT 
application. Therefore, SIUPI and LAIP did not contribute significantly to the 
internationalization of university-owed patent portfolios, which is mostly domestic, 
suggesting that the decision of following international routes was negatively influenced 
by LAIP. 
LAIP supported PCT and EP patents filed by public or private institutions 
between September 6th, 2009 and December 10th, 2010, using the priority date of 
Portuguese patents. This financial incentive deeply impacted university patenting since it 
supported 24 out of the 24 PCT patents filed in 2010 by universities. In total, LAIP 
financed a total of 72 applications from higher education institutions. According to INPI’s 
report on LAIP funding, the applications funded by this initiative were filed by 
Universities in 60% of the cases, 30% by companies and 10% by individuals (INPI, 
2011).  
The decreased level of patent internationalization presented by Portuguese 
universities in the last years may not be only related to the end of LAIP. The number of 
international patent applications by higher education institutions strongly decreased from 
2009 to 2011. A similar trend was registered by the top 5 worldwide patent offices 
(USPTO, EPO, SIPO, KIPRIS, and JPO) (EPO, 2016) what is likely related to the 
worldwide effects on R&D activities and business innovation caused by the global 
financial subprime crisis started in 2008 (Benoliel, et al., 2015). Although a sustainable 
growth of the number of patent filings worldwide since 2011, Portuguese universities and 
polytechnic institutes still struggle to internationalize their patent portfolios. As 
previously described in the literature, the driving forces of national and international 
patents differ (Azagra-Caro, et al., 2006) and increased levels of confidence on the R&D 
results and business are required to pursue costly international applications. 
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According to the data retrieved by our survey, 13% of the university patent 
families with a patent granted in Portugal have been commercialized. This value is low 
when compared with studied addressing the sale, licensing and creation of spin-off based 
on university patents (Giuri, et al., 2013). Giuri and colleagues reported a percentage of 
commercialized patents of 21% and 37% for PROs and universities, respectively. The 
role of patents and the major problem in technology transfer from academia to industry 
is fairly established in the current literature and is supported by works from authors such 
as (Markman, et al., 2005; Siegel, et al., 2007). However, this commercialization problem 
experienced by Portuguese higher education institutions may also be affected by several 
factors. Firstly, the low level of internationalization and the small size of patent families 
owned by universities and polytechnic institutes negatively impacts its valuation 
(Dechezlepretre, et al., 2017; van Zeebroeck, et al., 2011) and the interest by global 
private players to licensee those technologies. Secondly, university TTOs in Portugal are 
relatively immature, since the majority of them was founded in the context of OTIC 
program (2005-2008). Additional challenges in patent commercialization derive from the 
inventors, whose involvement in further technology development is difficult to articulate 
with teaching and research activities (Rasmussen, et al., 2006). As discussed in Chapter 
2, institutions and individual researches have different motivation and perceptions 
towards technology transfer and commercialization. 
The idea of economic development, innovation and social engagement underlying 
universities’ third mission has led higher education institutions to use patents to capture 
value. Since universities are non-practicing institutions, i.e. they do not actively market 
their technologies, they face the additional trap of accumulating a high number of patents 
that are not commercialized for long periods of time. In Portugal, the exemption of patent 
maintenance fees incentivises universities to keep domestic patents until the limit of 20 
years - the total lifetime of a patent right. Despite the absence of patent lawsuits prompted 
by Portuguese higher education institutions according to INPI’s registries, university-
owned patents may deter others from using those protected technologies as discussed in 
the literature (Duchêne, et al., 2015; Rooksby, 2011) and as exemplified by the Carnegie 
Mellon University against Marvell Technology Group Ltd. and Marvell Semiconductor, 
Inc. lawsuit (Carnegie Mellon University, 2017). This aspect is particularly relevant for 
the university-owned patents of basic building blocks in new technologies as previously 
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discussed by Lemley (2007, 2008). Both exclusive and non-exclusive licenses are suitable 
tools for technology transfer with real impact on society as highlighted by the report 
recently published by the AUTM (BIO&AUTM, 2017). 
Under the Portuguese legal system, specifically the Article 116 of Law 62/2007 
of September, 10th (the Legal Regime of Higher Education Institutions - RJIES) and the 
Article 354 of Decree no. 47/2015 of 31 December (the Portuguese Industrial Property 
Code - CPI), the industrial property rights created in research context belongs to the host 
institutions, namely universities and polytechnic institutes, which are exempted of fees 
due to the fact of being public institutions. To the best of our knowledge this fee-free 
system is exclusive of Portugal. The standard approach implemented by USTPO, EPO, 
SIPO and JPO, 4 out of 5 top intellectual property offices, is offering fee reductions for 
universities, non-profit organizations and SMEs. The reduction percentage varies 
according to the office with the USTPO (37 CFR 1.27) and JPO (Industrial Technology 
Enhancement Act) applying a 50% reduction, while in EPO it ranges from 30 to 50% 
through the use of application of Rule 6(3) European Patent Convention (EPC) in 
conjunction with Article 14(1) of the Rules relating to Fees (RFees). In China, SIPO 
offers a discount of 70% on filing and examination fees and patent annuities but the 
reduction is just applied during 6 years after the grant date. Additionally, Spain introduced 
in 1st April 2017 a new patent law (“Ley 24/2015, de 24 de julio”) implementing major 
changes, namely in fee reductions and commercialization. Spanish public higher 
education institutions could claim exemption from patent fees, which was replaced by a 
reduction of 50% in filing, search, examination and annuity fees. In case of real and 
effective patent exploitation 4 years after patent filing (Article 90.2), universities may 
request the refund up to 100% of those fees. 
The analysis of patent data revealed that Portuguese Universities face difficulties 
at internationalizing and commercializing their patents. Therefore, a second question was 
addressed in this dissertation focusing the existence of additional instruments in the 
Universities’ ecosystem that could promote the commercialization of products and 
services protected under IPR. Our findings showed that the use of university patent 
families in training programs and their commercialization are positively associated, 
suggesting a potential benefit of these instruments in the development of IP-based 
ventures.  
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The evaluation of the technological domains addressed by Portuguese university 
patents (total applications) showed that the most popular IPCs are related to healthcare, 
sensors, and biotechnology. The regional specialization observed should be considered in 
the development of innovation policies, since patenting and business development are 
influenced by the scientific field (Thursby, et al., 2002). The wide range of technologies 
patented by Portuguese universities was a major reason for the selection of COHiTEC as 
a suitable training program to test the hypothesis that entrepreneurship training may 
influence the use of patents by researchers, the other element that together with 
institutions affect the success of technology transfer. 
Our results showed that COHiTEC significantly influenced researchers to produce 
patent families with increased average size while the number of priority filings and total 
number of patents was similar between pre- and post-COHiTEC. This finding may be 
related with fact that COHiTEC encompasses markets evaluation at global scale in the 
context of business development. The participation in COHiTEC seems to push 
researchers to protect their technologies in foreign territories, preferring quality over 
quantity of patent applications.  
COHiTEC is a Portuguese version of the Technology Entrepreneurship and 
Commercialization program (TEC) developed at North Carolina State University and 
described by Markham and colleagues (2000). Two positive contributions of COHiTEC 
to the Society are related with jobs creation and attraction of investment (Barr, et al., 
2009). According to the same study, COHiTEC has been successful since 33% of the 
enrolled projects continue to commercial ventures while this ratio was about 25% in the 
American edition of the program. The current literature on entrepreneurship education 
have been addressing mostly the determinants underlying entrepreneurship and the 
effectiveness of the training programs in the creation of start-ups without focusing the 
analysis at individual researchers. However, positive effects of entrepreneurship training 
in researchers have been described by several authors. Increased attitude and intention 
towards entrepreneurial ventures was described in engineering students that underwent 
this kind of programs (Souitaris, et al., 2007). Moreover, academic entrepreneurs also 
present networking and business knowledge as two major advantages of training 
programs (Patzelt, et al., 2009). Overall, the interaction with Business schools is positive 
at promoting university technology transfer and is pointed as a good solution to 
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complement researchers’ education and mitigate skill deficiencies in TTOs (Siegel, et al., 
2006). 
We recognize some limitations in this study. The selected approach 
underestimates the number of university patent applications and grants due to the fact that 
our search was based on Portuguese priority filings publicly available at May 30th, 2017. 
Therefore, as they are confidential, provisional patent applications filed by Portuguese 
universities and polytechnic institutes were not included. Additionally, international 
applications and further national validations using a provisional patent priority filing date 
were not accounted since these patents were not exempted from fees. In terms of number 
of granted patents it is important to refer that the values reported herein for the last years 
may not be final, as we based our data collection on the average grant time reported by 
INPI is about 28 months. Another important limitation regards patents 
commercialization. The total number is likely to be undervalued, since not all TTOs 
contacted have answered to our request. Furthermore, it was not also possible to guarantee 
that the total number of licenses reported by the TTOs who provided aggregated data was 
not including co-ownerships with private entities. We also recognize that the COHiTEC 
case study just offered preliminary results, since many business-related variables (e.g., 
maturity, technology, venture team) with a potential impact on the IP strategy was not 
considered. 
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Chapter 6 – Conclusions 
 
University patenting is critical in transferring technology from academia to 
industry, namely in high-tech domains. Our study shows that the first edition of GAPI 
was the innovation policy measure introduced by the Portuguese Government since 2001 
with the most positive impact on the number of applications filed by universities. 
Although public funding supporting international routes has been available between 2009 
and 2011, Portuguese universities underperformed at filing international patent 
applications. Our findings show that university patent portfolios are mostly composed by 
domestic patents with the predominance of small sized patent families, which likely 
impairs its further commercialization. Since Portugal’s market size is too small to 
encourage technological-based businesses, patent internationalization is vital to support 
commercialization. Training programs in technology commercialization may be useful. 
COHiTEC was shown to significantly lead inventors to produced bigger patent families, 
i.e. extend technology protection towards foreign markets, which contributed to mitigate 
the problems faced by Portuguese Universities in internationalize and commercialize 
patents.  
Our data suggests that the underfunding of patent internationalization in Portugal 
combined with a fee-free innovation policy is not prompting an effective technology 
transfer to industry. Efforts toward business development and close interaction with the 
industry should be considered by both university TTOs and researchers. 
Future research should consider the use of provisional patents by Portuguese 
universities, considering the impact of this tool on patent internationalization and 
technology commercialization. However, such a study requires a close collaboration with 
the TTOs, since this data is not publicly available. In the case of training programs, the 
effect on the IP awareness and use among academic researchers should be extended to 
other training programs. Another relevant aspect to address in a further study is the 
alignment between public innovation policies and the technological specialization 
observed in the Portuguese universities. As Portugal 2020 has a call directed at IP support 
(Aviso 17/SI/2015), it will be interesting to evaluate its impact on patents using the 
methodology we proposed in our analysis. Overall, further studies are required to clarify 
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how university patents may be used to foster technology commercialization with a real 
impact in the economy. 
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Table A1 – Project applications to LAIP in 2009 (continues in the next page) 
  Nº Candidatura nº Promotor Data Candidatura Decisão Tipo de Instituição Tipologia Patente Data do pedido Reivindicação Prioridade PPP Inv. Total
1 2009.00100 IASOPOR - Equipamentos de embalagem, unipessoal, Lda. 18-11-2009 Elegível PME PTE 07-10-2009 Não Não 3.061,95
2 2009.00109 ASPILUSA ASPIRAÇÃO CENTRALIZADA, LDA 02-12-2009 Elegível PME PCT 23-10-2009 Sim Não 4.113,52
3 2009.00110 Pedro Miguel de Sá Leite Correia da Costa 03-12-2009 Elegível Inventor PCT 18-11-2009 Sim Não 4.067,27
4 2009.00112 Universidade do Porto 04-12-2009 Elegível Instituição I&D PCT 21-10-2009 Sim Sim 4.562,52
5 2009.00114 Paula Marilia Faria e Freitas Gomes Figueira 04-12-2009 Desistência Inventor PTE 02-12-2009 Sim Não 0,00
6 2009.00115 FIBERSENSING SISTEMAS AVANÇADOS DE MONITORIZA  07-12-2009 Elegível PME PTE 11-09-2009 Não Não 2.753,81
7 2009.00116 Ydreams 09-12-2009 Elegível PME PCT 02-12-2009 Sim Não 7.948,00
8 2009.00117 Ydreams 09-12-2009 Elegível PME PCT 02-12-2009 Sim Não 4.544,00
9 2009.00120 Universidade de Aveiro 09-12-2009 Elegível Instituição I&D PCT 04-12-2009 Sim Sim 6.021,00
10 2009.00123 Universidade de Coimbra 10-12-2009 Elegível Instituição I&D PCT 22-10-2009 Sim Não 6.577,74
11 2009.00124 Universidade do Porto 10-12-2009 Elegível Instituição I&D PCT 07-12-2009 Sim Não 3.594,00
12 2009.00125 CLINICA MEDICA SANTO ANTÓNIO DE JOANE, LDA 10-12-2009 Elegível PME PCT 09-12-2009 Sim Não 5.047,25
13 2009.00127 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 04-12-2009 Sim Sim 6.021,00
14 2009.00128 TechnoPhage, Investigação e Desenvolvimento em Biotecnolo  10-12-2009 Não Elegível PME PCT 04-11-2009 Não Não 0,00
15 2009.00129 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 07-12-2009 Sim Não 6.021,00
16 2009.00130 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 09-12-2009 Sim Não 6.021,00
17 2009.00131 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 09-12-2009 Sim Sim 6.021,00
18 2009.00132 Universidade de Coimbra 10-12-2009 Elegível Instituição I&D PCT 22-10-2009 Sim Sim 3.886,54
19 2009.00133 TECNIMEDE - Sociedade Técnico-Medicinal, SA 10-12-2009 Elegível Não PME PCT 10-12-2009 Não Não 6.178,00
20 2009.00134 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 6.021,00
21 2009.00135 Universidade de Aveiro 10-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Não 6.021,00
22 2009.00136 ISENS - Electrónica Lda 10-12-2009 Elegível PME PCT 09-12-2009 Sim Não 3.130,42
23 2009.00140 CTCV - Centro Tecnológico da Cerâmica e do Vidro 11-12-2009 Elegível Instituição I&D PCT 20-11-2009 Sim Não 3.530,62
24 2009.00141 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 5.309,00
25 2009.00143 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 6.164,00
26 2009.00144 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Não 6.208,00
27 2009.00145 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 6.292,00
28 2009.00146 INSTITUTO DE TELECOMUNICAÇÕES (IT) 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Não 5.690,06
29 2009.00119 Biosurfit S.A. 11-12-2009 Elegível PME PCT 20-10-2009 Sim Não 6.301,50
30 2009.00147 Carfi - Fábrica de Plásticos e Moldes, S.A. 11-12-2009 Desistência PME PTE 11-12-2009 Não Não 0,00
31 2009.00148 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 11-12-2009 Sim Sim 6.021,00
32 2009.00149 Universidade do Porto 11-12-2009 Elegível Instituição I&D PCT 05-11-2009 Sim Não 4.450,80
33 2009.00150 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 6.021,00
34 2009.00151 FACULDADE DE CIÊNCIAS E TECNOLOGIA - UNL 11-12-2009 Elegível Instituição I&D PCT 08-10-2009 Sim Não 6.124,26
35 2009.00152 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 6.021,00
36 2009.00153 FACULDADE DE CIÊNCIAS E TECNOLOGIA - UNL 11-12-2009 Elegível Instituição I&D PCT 08-10-2009 Sim Não 6.373,51
37 2009.00154 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Não 6.021,00
38 2009.00155 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 11-12-2009 Sim Não 6.021,00
39 2009.00156 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 11-12-2009 Sim Não 6.021,00
40 2009.00157 Universidade de Aveiro 11-12-2009 Elegível Instituição I&D PCT 11-12-2009 Sim Não 5.860,00
41 2009.00159 Association for the Advancement of Tissue Engineering Cell B    11-12-2009 Não Elegível Instituição I&D PCT 27-11-2009 Sim Não 0,00
42 2009.00161 UTAD - Universidade de Trás-os-Montes e Alto Douro 14-12-2009 Elegível Instituição I&D PCT 07-12-2009 Sim Não 4.925,12
43 2009.00162 UTAD - Universidade de Trás-os-Montes e Alto Douro 14-12-2009 Elegível Instituição I&D PCT 09-12-2009 Sim Não 5.225,12
44 2009.00163 UTAD - Universidade de Trás-os-Montes e Alto Douro 14-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Não 4.325,12
45 2009.00164 EMPRESA DE MANUTENÇÃO DE EQUIPAMENTO FERROV  14-12-2009 Elegível Não PME PTE 02-11-2009 Sim Sim 3.310,00
46 2009.00166 TNL - SOCIEDADE DE EQUIPAMENTOS ECOLÓGICOS E S   15-12-2009 Elegível PME PCT 10-12-2009 Não Não 4.252,86
47 2009.00167 Universidade de Aveiro 15-12-2009 Elegível Instituição I&D PCT 15-12-2009 Sim Não 6.021,00
48 2009.00168 Universidade de Aveiro 15-12-2009 Elegível Instituição I&D PCT 15-12-2009 Sim Sim 6.021,00
49 2009.00169 Universidade de Aveiro 15-12-2009 Elegível Instituição I&D PCT 15-12-2009 Sim Sim 6.021,00
50 2009.00170 Hitag - Biotechnology, Lda 15-12-2009 Elegível PME PCT 10-12-2009 Sim Sim 3.153,22
51 2009.00171 Hitag - Biotechnology, Lda 15-12-2009 Elegível PME PCT 10-12-2009 Não Não 4.282,52
52 2009.00174 Universidade do Minho 17-12-2009 Elegível Instituição I&D PCT 07-12-2009 Sim Sim 4.255,80
53 2009.00175 Universidade do Minho 17-12-2009 Elegível Instituição I&D PCT 11-12-2009 Sim Não 4.195,80
54 2009.00179 Politécnico de Leiria 18-12-2009 Elegível Instituição I&D PCT 09-12-2009 Sim Sim 4.483,63
55 2009.00180 Politécnico de Leiria 18-12-2009 Elegível Instituição I&D PCT 10-12-2009 Sim Sim 4.794,63
56 2009.00176 Micro I/O -  Serviços de Electrónica, Lda 18-12-2009 Elegível PME PCT 17-12-2009 Não Não 3.958,00
57 2009.00181 Microfil - Tecnologias de Informação S.A 18-12-2009 Elegível PME PCT 18-12-2009 Sim Sim 4.587,77
58 2009.00183 Carfi - Fábrica de Plásticos e Moldes, S.A. 18-12-2009 Elegível PME PTE 11-12-2009 Não Não 4.270,00
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Table A1 – Project applications to LAIP in 2009 (continuation) 
  Nº Candidatura nº Promotor
1 2009.00100 IASOPOR - Equipamentos de embalagem, unipessoal, Lda.
2 2009.00109 ASPILUSA ASPIRAÇÃO CENTRALIZADA, LDA
3 2009.00110 Pedro Miguel de Sá Leite Correia da Costa
4 2009.00112 Universidade do Porto
5 2009.00114 Paula Marilia Faria e Freitas Gomes Figueira
6 2009.00115 FIBERSENSING SISTEMAS AVANÇADOS DE MONITORIZA  
7 2009.00116 Ydreams
8 2009.00117 Ydreams
9 2009.00120 Universidade de Aveiro
10 2009.00123 Universidade de Coimbra
11 2009.00124 Universidade do Porto
12 2009.00125 CLINICA MEDICA SANTO ANTÓNIO DE JOANE, LDA
13 2009.00127 Universidade de Aveiro
14 2009.00128 TechnoPhage, Investigação e Desenvolvimento em Biotecnolo  
15 2009.00129 Universidade de Aveiro
16 2009.00130 Universidade de Aveiro
17 2009.00131 Universidade de Aveiro
18 2009.00132 Universidade de Coimbra
19 2009.00133 TECNIMEDE - Sociedade Técnico-Medicinal, SA
20 2009.00134 Universidade de Aveiro
21 2009.00135 Universidade de Aveiro
22 2009.00136 ISENS - Electrónica Lda
23 2009.00140 CTCV - Centro Tecnológico da Cerâmica e do Vidro
24 2009.00141 Universidade de Aveiro
25 2009.00143 Universidade de Aveiro
26 2009.00144 Universidade de Aveiro
27 2009.00145 Universidade de Aveiro
28 2009.00146 INSTITUTO DE TELECOMUNICAÇÕES (IT)
29 2009.00119 Biosurfit S.A.
30 2009.00147 Carfi - Fábrica de Plásticos e Moldes, S.A.
31 2009.00148 Universidade de Aveiro
32 2009.00149 Universidade do Porto
33 2009.00150 Universidade de Aveiro
34 2009.00151 FACULDADE DE CIÊNCIAS E TECNOLOGIA - UNL
35 2009.00152 Universidade de Aveiro
36 2009.00153 FACULDADE DE CIÊNCIAS E TECNOLOGIA - UNL
37 2009.00154 Universidade de Aveiro
38 2009.00155 Universidade de Aveiro
39 2009.00156 Universidade de Aveiro
40 2009.00157 Universidade de Aveiro
41 2009.00159 Association for the Advancement of Tissue Engineering Cell B    
42 2009.00161 UTAD - Universidade de Trás-os-Montes e Alto Douro
43 2009.00162 UTAD - Universidade de Trás-os-Montes e Alto Douro
44 2009.00163 UTAD - Universidade de Trás-os-Montes e Alto Douro
45 2009.00164 EMPRESA DE MANUTENÇÃO DE EQUIPAMENTO FERROV  
46 2009.00166 TNL - SOCIEDADE DE EQUIPAMENTOS ECOLÓGICOS E S   
47 2009.00167 Universidade de Aveiro
48 2009.00168 Universidade de Aveiro
49 2009.00169 Universidade de Aveiro
50 2009.00170 Hitag - Biotechnology, Lda
51 2009.00171 Hitag - Biotechnology, Lda
52 2009.00174 Universidade do Minho
53 2009.00175 Universidade do Minho
54 2009.00179 Politécnico de Leiria
55 2009.00180 Politécnico de Leiria
56 2009.00176 Micro I/O -  Serviços de Electrónica, Lda
57 2009.00181 Microfil - Tecnologias de Informação S.A
58 2009.00183 Carfi - Fábrica de Plásticos e Moldes, S.A.
Inv. Eleg Taxas Honorário de Consultoria
Honorários 
Tradução Taxa Incentivo Incentivo
3.061,95 1250 1500 311,95 80% 2449,56
4.113,52 2461 1086,77 565,75 80% 3290,82
4.067,27 2461 1126,77 479,5 70% 2847,09
4.490,84 2548 1500 442,84 85% 3817,21
0,00 0 0 0 0% 0,00
2.750,00 1250 1500 0 80% 2200,00
5.754,00 2754 1500 1500 80% 4603,20
4.364,00 2564 1500 300 80% 3491,20
5.421,00 2421 1500 1500 85% 4607,85
6.044,00 3044 1500 1500 75% 4533,00
3.594,00 2688 576,00 330,00 75% 2695,50
5.047,25 2461 1.086,25 1.500,00 80% 4037,80
5.421,00 2421 1500 1500 85% 4607,85
0,00 0 0 0 0% 0,00
5.421,00 2421 1500 1500 75% 4065,75
5.421,00 2421 1500 1500 75% 4065,75
5.421,00 2421 1500 1500 85% 4607,85
3.886,54 2421 1.465,54 85% 3303,56
4.098,00 2598 1500 0 50% 2049,00
5.421,00 2421 1500 1500 85% 4607,85
5.421,00 2421 1500 1500 75% 4065,75
3.130,42 2461 669,42 0 80% 2504,34
3.345,68 2.421,00 525,68 399,00 75% 2509,26
4.253,00 2.753,00 1.500,00 0,00 85% 3615,05
5.618,00 2.618,00 1.500,00 1.500,00 85% 4775,30
5.638,00 2.638,00 1.500,00 1.500,00 75% 4228,50
5.728,00 2.728,00 1.500,00 1.500,00 85% 4868,80
5.690,06 2.694,06 1.500,00 1.496,00 75% 4267,55
5.646,00 2.646,00 1.500,00 1.500,00 90% 5081,40
0,00 0,00 0,00 0,00 0% 0,00
5.421,00 2.421,00 1.500,00 1.500,00 85% 4607,85
4.450,80 2.688,00 576,00 1.186,80 75% 3338,10
5.421,00 2.421,00 1.500,00 1.500,00 85% 4607,85
5.347,51 2.451,00 1.396,51 1.500,00 75% 4010,63
5.421,00 2.421,00 1.500,00 1.500,00 85% 4607,85
5.347,51 2.451,00 1.396,51 1.500,00 75% 4010,63
5.421,00 2.421,00 1.500,00 1.500,00 75% 4065,75
5.421,00 2.421,00 1.500,00 1.500,00 75% 4065,75
5.421,00 2.421,00 1.500,00 1.500,00 75% 4065,75
5.608,00 2.608,00 1.500,00 1.500,00 75% 4206,00
0,00 0,00 0,00 0,00 0% 0,00
4.925,12 2.421,00 1.004,12 1.500,00 75% 3693,84
4.925,12 2.421,00 1.004,12 1.500,00 75% 3693,84
4.325,12 2.421,00 1.004,12 900,00 75% 3243,84
3.310,00 1.290,00 1.370,00 650,00 60% 1986,00
4.252,86 2.504,00 1.426,68 322,18 80% 3402,29
5.421,00 2.421,00 1.500,00 1.500,00 75% 4065,75
5.421,00 2.421,00 1.500,00 1.500,00 85% 4607,85
5.421,00 2.421,00 1.500,00 1.500,00 85% 4607,85
3.036,18 2.451,00 585,18 0,00 90% 2732,56
4.024,43 2.734,00 1.290,43 0,00 80% 3219,54
4.255,80 2.421,00 1.461,82 372,98 85% 3617,43
4.195,80 2.421,00 1.163,64 611,16 75% 3146,85
4.483,63 2.461,00 1.478,18 544,45 85% 3811,09
4.794,63 2.461,00 1.401,18 932,45 85% 4075,44
3.958,00 2.543,00 1.415,00 0,00 80% 3166,40
4.587,77 2.511,00 1.400,00 676,77 90% 4128,99
3.020,00 20,00 1.500,00 1.500,00 80% 2416,00
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Table A2 – Project applications to LAIP in 2010 
 
 
